TITLE OF INVENTION 

[0001] CORRUGATED PLASTIC PIPE SECTIONS HAVING FLANGED ENDS 
AND STRUCTURALLY TIGHT JOINTS THEREOF 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0002] This application is a continuation of my co-pending application Serial 
Number 09/893,846, filed on June 28, 2001, which in turn is a continuation-in-part of 
my then co-pending applications as of June 28, 2001: "Joint and Seal for Large 
Diameter Corrugated Plastic Pipe and Method for Joining Plastic Pipe Sections," 
Serial Number 09/597,338 filed on June 19, 2000; ^Water tight Joint and Method of 
Sealing Drainage and Sanitary Sewer Pipe Sections," Serial Number 09/788,913 filed 
on February 19, 2001; and "Method and Joint Design for Infield Water Tight Sealing 
of Dual Wall Corrugated Plastic Pipe Sections," Serial Number 09/794,638 filed on 
February 27, 2001;" and "Method and Joint Design for In-Field Water Tight Sealing 
of Pipe Sections," Serial Number 09/803,591 filed on March 9, 2001, now abandoned. 

BACKGROUND OF THE INVENTION 

[0003] Large diameter corrugated plastic (typically formed from polyethylene) 
pipe sections are known products. Past and present attempts to design water tight 
joints for corrugated plastic pipe to expand the use of the pipe to drainage and 
sanitary sewer applications typically involve radial compression of a gasket (molded 
or extruded and spliced) that occurs when an end section of the pipe formed as a 
spigot is inserted into a corresponding end section of a pipe formed into a bell. 

-1 - 



Pushing a spigot, witli a gasket wrapped around its exterior cylindrical surface, into a 
bell having a tapered internal surface and interference fit, typically provides the radial 
compression of the gasket. The motion of pushing the gasket on the spigot in an 
axial direction and the frictional force on the interior lateral surface of the bell may 
cause the gasket to un-seat, twist and roll. In addition, circumferential tensile 
stresses on the interior of the bell, required to maintain gasket compression, 
decrease the stress crack resistance of the plastic pipe. A gasket is typically located 
in either a groove on the crest or crown or in the root of a corrugation near the pipe 
end of the pipe section. In the prior case the stiffness of the corrugation is not 
sufficient to withstand the hydrostatic water pressure required to prevent water leaks. 
As a result the corrugations supporting the groove that locates the gasket are 
sometimes made stronger by injecting rigid foam inside the corrugation. The latter 
case requires banding or other strengthening to avoid the large stresses that cause 
stress cracking. Both solutions add considerable cost obtain a reliable water tight 
joint. 

[0004] A further disadvantage of joints that utilize radial compressed gaskets is 
that the joints are subject to failure, leaking water under pressure, as a result of 
rolling and twisting of the gasket or by stress cracking of the bell. William C. Andrick 
in United States Patent Number 5,687,976 describes a symmetrical gasket for pipe 
joints that seals against both internal lateral surface of a bell and external lateral 
surface of a pipe having transverse corrugations. James B. Goddard in United 
States Patent Number 5,765,880 discloses a bell and spigot joint for helical double 
wall corrugated pipe. Kenichi Hattori in United States Patent Number 4,871,198 
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discloses a clamp type corrugated plastic pipe coupling in which a rubber gasket is 
utilized in radial compression to seal the joint. In the latter case, the metal clamp 
reduces the stress-cracking problem. However, the gasket transfers stress to the 
plastic inner wall or liner and to the corrugations. Both the corrugations and the liner 
are relatively low in stiffness and have difficulty maintaining the radial compression of 
the gasket. The high creep behavior of semi-crystalline polymers such as high- 
density polyethylene is responsible for increased leaking due to aging. It may also 
be difficult to assemble a joint as described by Hattori when the pipe sections to be 
joined are located in an open trench. Another disadvantage is the relatively high cost 
associated with an extended cylindrical gasket and a metal clamp. Bell and spigot 
type joints have an additional disadvantage insofar as field cuts of sections of 
corrugated pipe are not possible. 

[0005] My co-pending related applications for patent identified above, which 
are incorporated by reference as if set out in full, relate in detail the characteristics 
and properties of corrugated polyethylene/plastic pipe and problems encountered by 
the prior art in attempting to effect a water tight seal between adjacent pipe sections. 
In my co-pending applications for patent, I disclose, inter alia, a method and design 
that avoids both the rolling of the gasket and stress cracking by utilizing a portion of 
the end corrugation to provide a means for self-energizing a water tight seal for 
joining two abutting sections of pipe. 

[0006] Typically, soil tight perfonnance in corrugated plastic drainage pipe is 
obtained by a compressing a gasket having a relatively small cross section when 
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compared to the height and longitudinal width of a transverse corrugation. A 
transverse ridge at the crown of the end corrugation (referred to as a spigot) typically 
supports a joint gasket. The locating seat (transverse ridge) on the end corrugation 
has a disadvantage in that formation of the spigot requires a thermoforming mold to 
be introduced in the corrugation process and the other end of the corrugated plastic 
pipe either requires a molded bell at the end or necessitates the use of a dual bell 
coupler. This approach suffers from the weakness of the walls the corrugation 
supporting the crown of the corrugation and the gasket plus the cost associated with 
manufacturing in-line bell and spigot couplers. The present invention has the 
advantages of eliminating the requirement to introduce a bell and spigot mold pair 
that avoids the cost of the bell and spigot mold and of increasing the production rate 
of the pipe by removing the need to reduce production rates while forming of the bell 
and spigot. 

BRIEF SUMMARY OF THE INVENTION 

[0007] The invention comprises cormgated plastic pipe sections having a 
flanged end formed by a circumferential portion of an end corrugation or the pipe 
liner and a method and kit for joining corrugated plastic pipe sections to create a 
structurally sound joint that may be adapted for applications where soil and water 
tight joint properties are required. In the system of the invention, a portion of the end 
corrugation or pipe liner forms a flange at the end of each pipe to be joined; a clamp 
straddles the outside lateral surfaces of the two flanges and draws the flanges 
together. A joint is thereby formed. An annular elastomeric gasket may be inserted 
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contacting the facing surfaces of the pipe flange and a second flange at the end of 
another pipe or fitting, or the radially peripheral side edges of the flanges. The 
invention achieves a cost effective structurally sound joint, allows field cuts of the 
corrugated plastic pipe and the fabrication of pipe fittings and connectors from 
corrugated pipe sections with limited modification to the molding process. 

[0008] An object of the invention is to provide a tight joint by providing a flange 
at the end of the corrugated plastic pipe from a circumferential portion of the end 
corrugation, thereby avoiding the need and expense associated with molding 
separate bell and spigot or dual bell couplers. It is a further object of the invention to 
provide a section of corrugated plastic pipe having a flange at its end formed from a 
section of a corrugation, the liner and/or from both the liner and the corrugation. It is 
also an object of this invention to provide a section of corrugated plastic pipe joined 
to an abutting section of corrugated plastic pipe or a fitting having a flange at its end 
by inserting a gasket between the abutting flanges and utilizing a clamp to axially 
compress a gasket to form a water tight seal. An external rigid clamp supports the 
relatively weak flange eliminating the need to stiffen the end of the corrugated pipe 
by injecting rigid foam into the end corrugations. 

[0009] The present application also discloses a kit for providing a water tight seal 
between adjacent (abutting) sections of corrugated plastic pipe or fittings comprising 
a gasket and a flange clamp adapted to form the joint. In a further object, the 
invention comprises a design for and method of using fabricated fittings to join 
flanges on the end sections of corrugated pipe that are formed from circumferential 
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portions of the pipe corrugations and/or liner. Presently fabricated fittings typically 
require pipe ends that have bell shapes or spigot shapes and may require dual bell 
couplers. The present invention elinninates the need for specially formed ends and 
couplings and allows corrugated pipe to be manufactured without introducing 
coupling molds into the forming process, thus saving the money associated with 
utilizing specially molded bells and spigots for fittings. The invention eliminates the 
need for bell and spigot ends on sections of corrugated plastic pipe and fittings and 
eliminates the need for internal and external dual bell couplers. 

[00010] Presently stepped reducing "Y", "T" and four way fittings are fabricated 
for single wall corrugated pipe. This has been accomplished by roto-molding and by 
blow molding fittings with several diameter bells in series. This practice allows the 
pipe manufacturer to supply a universal fitting that is adapted in the field by the 
installing contractor, who simply cuts off the fitting at the bell diameter of his choice. 
It is a further object of this invention to disclose stepped fittings for dual wall 
corrugated plastic pipe that utilize flanges of varying diameters. This invention 
discloses a molded, stepped, selectable diameter, and offset reducer coupling that 
provides a means of forming a water tight joint with corrugated plastic pipe and 
plastic and none plastic pipe sections having different diameters and flange ends. 
Furthermore it is the object of this invention to disclose a molded fitting design with 
an integral stepped, selectable diameter, and offset reducer coupling for joining 
corrugated plastic pipe having flange ends and the same and different diameters in a 
water tight fashion. 
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[00011] The enhanced joint design and method of fabricating soil tight and 
water tight joints disclosed is cost effective, allows field cuts of corrugated plastic pipe, 
and simplifies in-plant fabrication of flanged end fittings from sections of corrugated 
pipe. A clamp is utilized to compress the annular gasket by drawing the two flanges 
together. This invention utilizes a portion of the end corrugation or liner to provide an 
interior surface to compress a rubber gasket and an exterior surface against which 
the clamp radially pushes inwardly. 

[00012] The invention is described more fully in the following description of the 
preferred embodiment considered in view of the drawings in which: 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 

[00013] Figure 1 is a cross section of two sections of dual wall corrugated 
plastic pipe having flanges at their ends formed from a section of the circumferential 
portion of an end corrugation. 

[00014] Figure 2 is a cross section of two sections of single wall corrugated 
plastic pipe having flanges at their ends formed from the circumferential portion of an 
end corrugation segment. 

[00015] Figure 3 is a cross section of two sections of dual wall corrugated 
plastic pipe having flanges at their ends formed from a circumferential portion of the 
inner wall or liner extending from the end. 
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[00016] Figure 4 is a cross section of two sections of dual wall corrugated 
plastic pipe having flanges at their ends formed from a circumferential portion of the 
inner wall or liner and a section of (namely, a partial segment of material) what would 
othenvise form an end corrugation. 

[00017] Figure 5A is a cross section of a joint between abutting ends of two 
sections of dual wall corrugated plastic pipe utilizing a wedge shaped gasket 
between the abutting ends and a circumferential or perimeter flange clamp. 

[00018] Figure 5B is a cross section of a joint between abutting ends of two 
sections of dual wall corrugated plastic pipe utilizing an "O" ring gasket between the 
abutting ends and a flange clamp. 

[00019] Figure 5C is a cross section of a joint between abutting ends of a 
section of dual wall corrugated plastic pipe and a section of rigid pipe having a flange 
end utilizing a flat gasket between the abutting ends and a perimeter flange clamp. 

[00020] Figure 5D is a cross section of a concrete pipe with a mortared metal 
flange joined to a corrugated plastic pipe utilizing a gasket and a flange clamp. 

[00021] Figure 5E is a cross section of a joint between abutting ends of two 
sections of dual wall corrugated plastic pipe utilizing an "O" ring gasket and an 
inverted wedge shaped flange clamp. 

[00022] Figure 6A shows a cross section of a joint between two sections of 
corrugated plastic pipe having flange ends, utilizing an external gasket that straddles 
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the abutting flanges and a circumferential or perimeter flange clamp having split 
annular plates. 

[00023] Figure 6B shows a cross section of a joint between two sections of 
corrugated plastic pipe having flange ends, utilizing an internal gasket between the 
abutting flanges and a flange clamp having a pair of split annular plates. 

[00024] Figure 7A shows the front view of a flat gasket utilized between flanges, 
and Figure 7B shows the side view of the gasket. 

[00025] Figure 7C shows the front view of a wedged gasket between flanges 
and Figure 7D shows the side view of the gasket. 

[00026] Figures 7E and Figure 7F respectively show the front and side views of 
an "O" ring gasket between flanges. 

[00027] Figure 7G and Figure 7H respectively show the front and side views of 
an external inverted "V" gasket. 

[00028] Figure 8A and Figure SB respectively show the front and side views of a 
typical single element "V retainer circular" flange clamp utilized to draw the flanges 
together and compress the gasket. 

[00029] Figure 8C and Figure 8D respectively show the front and side views of 
a typical three-segment "V retainer" circular flange clamp utilized to draw the flanges 
together and compress the gasket. 
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[00030] Figure 8E and Figure 8F respectively show the front and side views of a 
typical three-segment "inverted wedge" circular flange clamp utilized to draw the 
flanges together and compress the gasket, 

[00031] Figure 8G and Figure 8H respectively show front and side views of a 
joint utilizing a lever or toggle clamp. 

[00032] Figure 9A and Figure 9B respectively show the front and side views of a 
circular flange clamp having two spilt plates. 

[00033] Figure 10A is cross sectional view of adjacent ends of dual wall 
corrugated plastic pipe sections having end flanges formed from circumferential 
portions of end corrugations. 

[00034] Figure 1 0B is a cross sectional view of two end sections of dual wall 
corrugated plastic pipe, a wedged shaped gasket and a circular flange clamp before 
final assembly. 

[00035] Figure 10C is a cross sectional view of a section of an assembled soil 
tight and water tight joint composed of two flange ends of dual wall corrugated plastic 
pipe, a wedged shaped gasket and circular flange clamp. 

[00036] Figure 11A is cross sectional view of two end sections of single wall 
corrugated plastic pipe in which a flange is formed from a circumferential portion of 
the end corrugations. 
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[00037] Figure 11B is a cross sectional view of two end sections of single wall 
corrugated plastic pipe, a flat gasket and a circular flange clamp before final 
assembly of a joint. 

[00038] Figure 11C is a cross sectional view of a section of an assembled soil 
tight and water tight joint composed of two flange ends of single wall corrugated 
plastic pipe, a flat gasket and a circular flange clamp. 

[00039] Figure 12A shows a cross sectional view of two end sections of 
adjacent dual wall corrugated plastic pipes in which a flange is formed from the liner 
at the pipe end. 

[00040] Figure 12B is a cross sectional view of sections of the ends of two dual 
wall corrugated plastic pipes with flanges formed from the liner at the pipe ends, a flat 
gasket and a circular flange clamp before final assembly of a joint. 

[00041] Figure 12C is a cross sectional view of a section of an assembled joint 
composed of two ends of adjacent dual wall corrugated plastic pipes having flanges 
formed from the liner of the pipes at the pipe ends, a flat gasket and a circular flange 
clamp. 

[00042] Figure 13A is cross sectional view of sections of two ends of dual wall 
corrugated plastic pipes having end flanges formed from a portion of the end 
corrugation and the liner at the pipe end. 
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[00043] Figure 13B is a cross sectional view of sections of two ends of dual wall 
corrugated plastic pipes in which a flange is fomried from a portion of the end 
corrugation and the liner at the pipe end, a flat gasket and a circular flange clamp 
before final assembly of a joint. 

[00044] Figure 13C is a cross sectional view of a section of an assembled joint 
composed of two ends of dual wall corrugated plastic pipe in which a flange is formed 
from a portion of an end corrugation and the liner at the pipe end, a flat gasket and a 
circular flange clamp. 

[00045] Figure 14A is cross sectional view of sections of two ends of dual wall 
corrugated plastic pipe having a flange formed from a circumferential portion of the 
end corrugations. 

[00046] Figure 14B is a cross sectional view of two sections of ends of dual wall 
corrugated plastic pipe, an "O" ring gasket and a circular flange clamp before final 
assembly of a joint. 

[00047] Figure 14C is a cross sectional view of a section of an assembled joint 
composed of two flange ends of dual wall corrugated plastic pipe, an "O" ring gasket 
and a circular flange clamp. 

[00048] Figure 15A is cross sectional view of sections of two ends of dual wall 
corrugated plastic pipe in which a flange is formed from a circumferential portion of 
the end cormgations of the respective pipes. 
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[00049] Figure 1 5B is a cross sectional view of two sections of ends of dual wall 
corrugated plastic pipe, an external inverted 'V" gasket and a circular flange clamp 
before final assembly of a joint. 

[00050] Figure 15C is a cross sectional view of a section of an assembled joint 
composed of two flange ends of dual wall corrugated plastic pipe, an external 
inverted V gasket and a circular flange clamp. 

[00051] Figure 16A is a cross sectional view of a dual wall corrugated plastic "Y" 
fabricated fitting with end flanges joined to sections of dual wall corrugated 
polyethylene pipe having corresponding end flanges. 

[00052] Figures 16B and 16C respectively show the front and end views of an 
assembly of a molded stepped reducing "T" fitting joining two in-line pipe sections of 
dual wall corrugated plastic pipe to a smaller diameter dual wall corrugated plastic 
pipe. 

[00053] Figures 16D and 16E respectively show the front and end views of an 
assembly of a fabricated "T" fitting joining two in-line pipe sections of dual wall 
corrugated plastic pipe to smaller diameter dual wall corrugated plastic pipe by 
means of a molded stepped reducer. 

[00054] Figure 17 shows a front view of a kit for providing a water tight seal 
including a gasket and a circular flange clamp for forming the joint and seal, and two 
pipe sections having end flanges with which the kit is used. 
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[00055] Figure 18 shows a front view of a kit for providing a water tight seal 
between corrugated plastic pipe sections including a gasket, a circular flange clamp, 
a router, and a router guide for forming the flange at the end of the respective two 
pipe sections to be joined at their end flanges. 

[00056] Figure 19 shows a structural joint formed by pipe or fitting end flanges 
and clamp without a gasket between the facing flanges. 

[00057] Figure 20A is a side view of a joint applied to a non-circular, oblong, 
oval elliptical or other curvilinear perimeter pipe. 

[00058] Figure 20B is a radial cross section of the joint of Figure 20A also 
showing a single sectioned toggle clamp. 

DETAILED DESCRIPTION OF THE INVENTION 

[00059] The invention facilitates the field installation of structural, soil tight and 
water tight joints between sections of corrugated plastic pipe utilized for drainage and 
sanitary sewer applications. The invention provides a section of corrugated plastic 
pipe having a flange at its end formed from the circumferential portion of a 
corrugation segment and/or the pipe liner. In its different aspects and embodiments, 
the invention comprises a section of a plastic pipe, or fittings for plastic pipe, having 
transverse corrugations and an end flange maintained in a joint relationship by a 
peripheral clamp. 
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[00060] The invention produces joints between pipes and a pipe and fitting have 
tightness properties ranging from a structurally sound, tight joint effected by the use 
of a clamp only (without a gasket) with regard to a flanged end, ranging to soil tight, 
water tight and gas tight joints depending on flange, gasket and clamp design 
parameters to adapt the joint system for a predetermined use or environment. A 
circumferential portion of a corrugation or a circumferential portion of the liner 
extending from the corrugated pipe section forms the flange. In an assembly, two 
abutting sections of corrugated plastic pipe having flanges on their ends are joined 
together in an assembly in which a peripheral flange clamp engages the flanged 
ends forming a structural joint. 

[00061] A gasket may be interposed between the flanges. The gasket may 
have a flat annular shape, a wedge shaped cross section, or an "O" ring shaped 
cross section and may include other shapes such as ridges and the like on the 
surface thereon. In the invention, a section of corrugated plastic pipe having a flange 
may be joined to any section of a complementary pipe or fitting having a flange. The 
circular flange clamp may be a "V" (or "U" shape) groove or channel single segment 
retaining coupling or a similarly shaped open retainer coupling having a multiplicity of 
sections circumferentially disposed to join the abutting flange end sections of the 
adjacent pipe sections. 

[00062] The invention also comprises a method of forming a flange at the end of 
a pipe section or fitting having transverse corrugations in which the flange is fomned 
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from a circumferential portion of the end corrugation and/or the liner of the pipe at the 
end of the pipe section or fitting. 

[00063] In providing a soil tight and/or water tight seal between pipe sections, 
the invention comprises a method of joining abutting sections of flanged pipe by 
providing a section of corrugated plastic pipe and a rigid plastic or metal pipe or fitting 
having a flange at its end, inserting a gasket between or around the two flanges, and 
circumferentially clamping the flanges to provide pressure on the exterior surface 
flanges to draw them together and thereby compress the gasket. A peripheral flange 
clamp having a single segment or a multiplicity of segments joins the flanged ends 
and provides compression of the gasket when a gasket is used. The method further 
involves forming a flange at the end of a section of corrugated plastic pipe by 
transversely severing a section of the cormgated pipe at an axial location of a pipe 
end corrugation. 

[00064] The invention is also a kit for providing a water tight seal between 
adjacent sections of corrugated plastic pipe or a section of corrugated plastic pipe 
and a pipe or fitting having a flanged end. The kit comprises a gasket and a circular 
flange clamp having an initial opening sufficient to receive therein the adjacent 
flanges of the pipe sections to be joined; the clamp compresses the gasket between 
the flanges. For the on site fabrication of joints between corrugated pipe sections 
and another flanged component, the kit of the invention includes a portable router or 
saw and guide fixture assembly for making field cuts in a section of corrugated pipe 
and/or fabricated fittings. The router or saw provides a flange at the pipe or fitting 
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end by cutting away a circumferential portion of a pipe corrugation or liner to form the 
flange from the remaining section of the corrugation. 

[00065] Figure 1 shows the preferred embodiment for two sections of dual wall 
corrugated plastic pipe 1 each having a flange 2 at its end formed from a 
circumferential portion of a corrugation. Figure 2 shows the preferred embodiment 
for a single wall corrugated plastic pipe 3 at its end having a flange 2 formed from a 
circumferential portion of a corrugation. Figure 3 shows another embodiment for 
sections of dual wall corrugated plastic pipe 1 having a flange 2 at its end formed 
from a circumferential portion of the liner 4. Figure 4 shows a dual wall corrugated 
plastic pipe 1 having a flange 2 at its end formed from a circumferential portion of the 
liner 4 and a portion of a corrugation. 

[00066] In the invention, a corrugated pipe with a design having a flange formed 
from a circumferential segment of the end corrugation, from the liner at the end of the 
pipe or from a circumferential segment of an end corrugation and the liner is provided. 
The method of fabricating flanged ends on plastic pipe with transverse corrugations 
can be accomplished in the factory and in the field by cutting the pipe at a 
cormgation so that a flange shaped portion of the end cornjgation remains. In the 
field, the contractor can cut the corrugated pipe and form the flange simultaneously 
by using a portable router or other cutting devices such as a circular saw having a 
fixture that guides the cutter around the circumference of the pipe at the desired axial 
position. While the application herein refers to the pipe and joint elements as 
"circular," it is noted that the large diameter pipes with which the invention is intended 
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to be used may have other cross sections, such as elliptical, oval and the like and it is 
intended to include such cross sections as well within the scope of the term "circular." 
Figures 20A and 20B illustrate such pipes and joints. 

[00067] The invention also provides a design and method for water tight joining 
of plastic pipe having transverse corrugations. Figure 5A shows a soil tight and water 
tight joint design for dual wall pipe having transverse corrugations. This joint 
comprises a section of dual wall plastic pipe 1 having transverse corrugations and a 
flange 2 formed from the circumferential section of the end corrugation, a wedged 
shaped gasket 16 inserted between to abutting flanges and a "V" retaining circular 
flange clamp 6 9. Figure 5B shows a soil tight and water tight joint for two abutting 
dual wall corrugated plastic pipe sections having flange ends 2, an "O" ring gasket 7 
between the abutting flanges and a single segment "V" retaining circular flange clamp 
9 6. Figure 5C shows a soil tight and water tight joint between a dual wall corrugated 
plastic pipe having a flange end and a rigid pipe 10 end also having a flange end. 
This embodiment demonstrates how metal and rigid plastic pipe ends 10 can be 
joined with a flat gasket 5 and a multi segmented "V" retaining circular flange clamp 9. 
Figure 5D exhibits an embodiment that shows how the method and design shown in 
figure 5C can be applied to join corrugated plastic pipe to concrete pipe 1 1 by using a 
metal pipe section 12 that is fixed to the concrete pipe by mortar. Figure 5E exhibits 
a an embodiment that in which two abutting dual wall corrugated pipe flange ends 
are joined by an "inverted wedge" circular flange clamp 50 compressing an "O" ring 
gasket. Figure 6A shows soil tight and water tight joining of two sections of dual wall 
conugated plastic pipe 1. In this embodiment, circular flange clamp 14 has two split 
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annular plates and an external reverse "V" gasket 13. Figure 6B shows the soil tight 
and water tight joint embodiment wherein circular clamp 14 is utilized to compress 
the flat gasket 5. Figure 7A and 7B show respectively a front and side view of an 
annular flat gasket 5 preferably fabricated from a cross-linked elastomer or rubber. 
Figure 7C and 7D show respectively a front and side view of a wedge shaped gasket 
16. Many shapes are suitable for this application; an example is the "O" ring 7 
shown in Figures 7E and 7F . Some categories of gaskets, however, have rounded, 
elliptical, or other cross-sections that are intended herein to be included within the 
definition of "O" ring gaskets. Figures 7G and 7H respectfully shows a front and side 
view of an external gasket 13 having an inverted "V" cross-section. The external 
gasket straddles the outside of the flanges 2. Figure 8A and 8B are front and sides 
views that show a typical circular flange clamp 6 sometimes referred to as a "V" 
retaining coupling. The function of this flange clamp 6 is to draw the flanges together 
as the diameter of the clamp is made smaller by the action of closing a clamp or a 
tightening a bolt 18. The "V" shaped circular channel 17 provides a dual wall tapered 
clamping action that compresses the gasket between the flanges. The material of 
construction of the "V" retaining coupling can include a rigid plastic or metal. The 
preferred embodiment utilizes a stainless steel similar to 301, 303 and 304 stainless 
steel to minimize corrosion, however, galvanized steel or rigid plastic construction is 
adequate and may be more cost effective than stainless steel. 316 stainless steel is 
utilized for marine applications where salt water is a concern. The "V," "U," inverted 
wedge or other open shaped groove, slot, or receptacle of the peripheral flange 
clamp may be formed from a single segment or multiple segments. Multi-segmented 
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"V" retaining couplers provide more convenient assembly by making the circular 
flange clamp 9 more flexible. Preferably, the perimeter clamp should have sufficient 
hoop flexibility to accommodate the change in shape or roundness caused by back 
fliling. The clamp should allow a resiliency comparable to that of the pipe to 
accommodate expansion and contraction, and compression of the pipe when it is 
buried. Figures 8C and 8D respectively show a front and side view of a "V" retaining 
circular flange clamp 9 with three segments. The tri-segmented circular flange clamp 
9 is preferred to single, dual and quad segmented clamps; however, all are 
satisfactory. Figures 8E and 8F respectively show a front and side view of a tri- 
segmented, "inverted wedge" shaped circular flange clamp. Figures 9A and 9B 
respectively show front and side views of an alternate circular flange clamp 14 having 
two split annular plates that are brought axially together to compress the gasket. 

[00068] There have been many attempts to utilize larger circular flange type 
clamps to draw the full end corrugations together and simultaneous compress a 
gasket. These attempts fail because of the flexibility of the corrugations. The 
corrugations readily deform under pressure and move out of the way when water 
pressure is applied. Efforts are being made to stifl'en the corrugations by injecting 
them with rigid foam to improve the joint properties. The stmctural advantage of the 
present invention is that the circular flange clamp does not rely on the stiffness of the 
plastic. Instead the plastic is subjected to compression by the circular flange clamp 
and transfers this stress into the gasket. The stress-cracking behavior of the pipe is 
not signiflcantiy affected because there are little or no tensile stresses applied to the 
plastic flange. 
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Example I 



[0069] An example of the preferred embodiment is the forming of water tight 
joints with High Density Polyethylene (HOPE) pipe utilized for drainage and sanitary 
sewer applications. The circular flange clamp is a "V" retaining coupling fabricated 
from 301 Stainless Steel and the gasket is extruded and spliced from natural rubber, 
polyisobutylene or neoprene rubber. In this example, the corrugated HDPE pipe has 
corrugations that are too flexible to maintain the gasket compression required for 
water tight sealing. As a result, typically, the corrugations are filled with rigid foam to 
provide sufficient stiffness. The process of foaming the corrugations is time 
consuming and relatively expensive. The present invention eliminates stiffening 
requirements because the rigid clamp provides the stiffness. In this preferred 
embodiment the wedged shaped gasket may be a cured natural rubber or 
polyisobutylene having a durometer or hardness on the Shore A scale between 50 
and 60. However, a variety of elastomeric gaskets having similar properties will also 
function well. 

[0070] Figures 10A, 10B and 10C show the construction of a soil tight and 
water tight joint between two sections of dual wall corrugated plastic pipe 1 with 
flange ends formed from a circumferential portion of the end corrugations. This 
joining is accomplished by inserting a wedge shaped gasket 16 between abutting 
flange ends of dual wall corrugated plastic pipe and squeezing the gasket with the 
circular flange clamp 6. In this preferred embodiment, the flange clamp and gasket is 
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designed so that the gasket compresses axially between 20% and 25 % when the 
clamp is closed. 

Example II 

[0071] In this second example, the method and design of soil-tight and water 
tight joining of single wall corrugated plastic pipe is demonstrated for a second time. 
Figure 1 1 A shows two sections of single wall corrugated plastic pipe 3 with a flange 2 
formed by a circumferential portion of an end corrugation. Figure 11B shows the 
components for fabricating a water tight joint; the single wall plastic pipe 3 with flange 
2, the flat gasket 5 and the circular flange clamp 6 in the open position. Figure 1 1C 
shows the assembled joint wherein the circular flange clamp 6 is closed causing the 
gasket 5 to compress. Flange 2 is in compression avoiding tensile stresses that 
enhance stress cracking. 

Example III 

[0072] This example shows an alternate means of applying the disclosed 
invention to the water tight joining of dual wall corrugated plastic pipe. Figure 12A 
shows two sections of dual wall plastic pipe 1 having transverse corrugations and 
flanges 2 at the pipe end formed from the liner. Figure 12B shows the components 
for fabricating a water tight joint; the dual wall plastic pipe 1 with flange 2 formed from 
the liner 4, the flat gasket 5 and the circular flange clamp 6 in the open position. 
Figure 12C shows the assembled joint wherein the circular flange clamp 9 is closed 
causing the gasket 5 to compress. 
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Example IV 

[0073] This fourth example demonstrates the method of applying the invention 
disclosure to dual wall corrugated plastic pipe 1 having a flange 2 at its end formed 
by both the liner 4 and the corrugation as shown in figure 13A. Figure 13B shows the 
components for fabricating a soil tight and water tight joint; the dual wall plastic pipe 1 
with flange 2, a wedge shaped gasket 7 and the circular flange clamp 9. 

Example V 

[0074] The fifth example demonstrates in figures 14A, 14B and 14C, the 
method of applying the invention disclosure to dual wall corrugated plastic pipe 1 
having a flange end 2, an "O" ring gasket 7 and circular clamp 6. 

Example VI 

[0075] The sixth example demonstrates in figures 15A, 15B and 15C, the 
method of soil tight and water tight joining of sections of dual wall corrugated plastic 
pipe 1 by compressing an external gasket 13 that straddles the flange ends 2 and is 
compressed by circular flange clamp 6. 

Example VII 

[0076] Figure 16A represents an embodiment of this invention wherein dual 
wall conrugated plastic fabricated "Y" fitting are joined to sections of dual wall 
corrugated plastic pipe by inserting a gasket 5 between the end flanges and by 
utilizing circular flange clamps 9. Although this embodiment is portrayed by using a 
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"Y" fitting, the invention can be applied equally well to most fittings including but not 
limited to "T", 4 way, elbows and angle fittings. 

Example VIII 

[0077] Figures 16B and 16C respectively show front and side views of an 
embodiment of this invention wherein a molded in-line reducing "T" fitting 37 fitting 
that couples two sections of dual wall corrugated plastic pipe 1 and an integral, 
stepped, off-set, selectable pipe size, reducer coupling 38 to a cormgated plastic 
pipe 41 having the same or smaller pipe size as the corrugated plastic pipe 1. All 
joints are comprised of a gasket between the end flanges that are sealed by circular 
flange clamps 9 as depicted in Figures 5A, 5B and 5C. This design is unique in the 
fact that it discloses an integral, off-set, selectable size, reducer coupling 38 for soil 
and water tight joining of dual wall corrugated plastic pipe. The integral reducer 
coupling comprises a series of flange diameters wherein the flange diameter of 
choice is selected by cutting the reducer coupling 38 at the plane that matches the 
size requirement. In this example the reducer coupling was cut at plane 30. A field 
cut at plane 31 and 32 offer larger diameter possibilities. Please note that the axes 
of the reduced fitting options are off set so that the drainage into and out of the pipe 
will always be at the bottom or top of the pipe. The integral selectable reducer 
coupling 38 need not be offset and the selectable reducing diameters could be 
concentric. This invention has the advantage that the pipe manufacturer need only 
produce one universal fitting wherein the customer can field select the reduced pipe 
size by simply cutting off the stepped reducer coupling at the desired flange diameter. 
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Example IX 

[0078] Figures 16D and 16E respectively show front and side views of an 
embodiment of this invention wherein a molded selectable diameter, stepped off-set 
reducer coupling 40 is utilized to join a fabricated in-line reducing "T" fitting to two 
corrugated plastic pipe sections 1 and a section of dual wall corrugated plastic pipe 
41 having a flange diameter smaller than the connecting fitting. This is accomplished 
by inserting a gasket between the end flanges and by utilizing circular flange clamps 
9 as indicated previous in figures 5A, 5B and 5C. This design is unique in the fact 
that it discloses a design and method for joining standard fabricated fitting to 
corrugated flange end plastic pipe sections by means of a molded selectable size, 
off-set reducer coupling. The selectable size feature is achievable by cutting the 
reducer at the plane that matches the size requirement. In this example the reducer 
was cut at plane 35. A field cut at plane 36 offers a larger diameter possibility. 
Please note that the axes of the reduced fitting options are off set so that the 
drainage into and out of the pipe will always be at the bottom or top of the pipe. This 
invention has the advantage that the pipe manufacturer need only produce one size 
diameter for each fitting type and provide a molded selectable stepped offset reducer 
coupling that the customer can field cut to select the proper pipe size. 

[0079] A kit shown in Figure 17 is used in the field to provide a joint between 
adjacent sections of corrugated plastic pipe 1 or a section of corrugated plastic pipe 
having essentially similar cross-sections and a pipe or fitting having a flanged end. 
The kit includes a gasket 5 having a cross-sectional shape in a co^espondence with 
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the sections to be joined and a circular flange clamp having a cross sectional shape 
such that the clamp 9 is capable of straddling the flanges at the end sections to be 
joined. Figure 18 shows a kit that includes a portable router, saw, or other suitable 
cutting device 20 and guide fixture 21 for making field cuts in the end section of the 
corrugated pipe to provide a flange at the end thereof by forming a radially extending 
circumferential portion of a section of a corrugation or the liner of the corrugated pipe. 

[0080] Having thus described the invention in detail, those skilled in the art will 
appreciate that, given the present disclosure; modifications may be made to the 
invention without departing from the spirit of the inventive concept herein described. 
Rather, it is intended that the scope of the invention be determined by the appended 
claims. 
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